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DETAILED ACTION 



Priority 

1 . Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which 
papers have been placed of record in the file. 

Drawings 

2. Figures 14 and 15 should be designated by a legend such as —Prior Art— because 
only that which is old is illustrated (See Applicants specification pages 4-5). See MPEP 
§ 608.02(g). Corrected drawings in compliance with 37 CFR 1.121(d) are required in 
reply to the Office action to avoid abandonment of the application. The replacement 
shcct(s) should be labeled "Replacement Sheet" in the page header (as per 37 CFR 
1.84(c)) so as not to obstruct any portion of the drawing figures. If the changes are not 
accepted by the examiner, the applicant will be notified and informed of any required 
corrective action in the next Office action. The objection to the drawings will not be held 
in abeyance. 

Claim Rejections - 35 USC § 112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claims 2-4 and 10-12 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly 
claim the subject matter which applicant regards as the invention. 
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Claims 2-4 and 10-12 recite the limitation "said support column." It is 
unclear which one of the "at least one support columns," as recited in claims 1 
and 9, respectively, is to be formed at a desired node of oscillation. 

Claim Rejections - 35 USC §102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -(b) the invention was patented or described in a printed 
publication in this or a foreign country or in public use or on sale in this country, more than one year prior to 
the date of application for patent in the United States. 

6. Claims 1, 3-5, 9, and 11-13 are being rejected under 35 U.S.C. 102(b) as being 
anticipated by Nguyen (US Patent No. 6,566,786), of record. 

Regarding claims 1 and 9, Nguyen teaches: a communication apparatus including 
a filter to limit a band of a transmission and/or reception signal (Figs. 5a and 6, Col. 5, 
lines 40-44), the filter including a MEMS resonator (The "two-resonator" MEMs filter in 
Fig. 5a, col. 9, lines 5-7) comprising: 
a substrate (Fig. 5a, substrate "not shown," Col. 9, line 12); 

an electrode (Fig. 5a, electrodes 20, 22, 24, and 26, col. 9, lines 15-20) formed on said 
substrate (Fig. 5a); and 

a beam (resonators 1 and 2 are "beam resonators," col. 9, line 9; Therefore both have a 
beam supported by the anchors 18) formed on the substrate with said electrode 
therebetween (In Fig. 5a, electrodes 20, 22, 24, and 26 are all between: the beams of the 
resonators 1 and 2, and the "not shown" substrate), 
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wherein at least one support column (In Fig. 5a, each resonator 1 and 2 has two 
anchors/support-columns 18, col. 9, line 10, at opposite ends of their respective beams; 
and these anchors/columns are between the beam and the substrate; furthermore, the 
beam 1 9 is also a support column because it is shaped like a column and provides 
mechanical support and coupling between the beams) is provided between said substrate 
and said beam. 

Regarding claims 3 and 11, Nguyen further teaches a MEMS resonator wherein 
both upper and lower ends of said support column are integrated with said substrate and 
said beam (In fig. 5a, both the upper and lower ends of the anchors/columns 18 is in 
contact/integrated with the substrate and the beam). 

Regarding claims 4 and 12, Nguyen further teaches a MEMS resonator wherein 
said support column (Fig. 5a, beam/support-column 19) is formed such that one end 
thereof is integrated with said beam and the other end thereof is formed not to contact 
with said substrate (Fig. 5a). 

Regarding claims 5 and 13, Nguyen further teaches a MEMS resonator wherein 
an input electrode (Fig. 5a, electrode 20, col. 9, line 15) for a high frequency signal 
(Table 2 shows how to design the resonator in 5a to operate in high frequencies, col. 10, 
lines 4-30) and an output electrode (Fig. 5a, electrode 24, col. 9, line 17) for a high 
frequency (Table 2 shows how to design the resonator in 5a to operate in high 
frequencies) signal constitute the electrode (In claim 1, electrodes 20 and 24 were 
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included as "an electrode"). 

7. Claims 7-8 are being rejected under 35 U.S.C. 102(b) as being anticipated by Ma 
(US Pub No 2003/0168929). 

Regarding claim 7, Ma teaches a method of manufacturing a MEMS resonator 
[0026], comprising the steps of: 

forming an electrode and support column (Fig. 1 and 2, conductive layer 16 becomes 
the pedestals/columns 18, the pedestals are also electrodes because they are conductive 
and connected to the beam/electrode 28, as shown in Fig. 8 [0036]; therefore, the 
pedestals 18 are support-columns/electrodes) on a substrate (Fig. 1 and 2, the substrate 
comprises layers 10, 12 and 14, [0026]); 

forming a layer (Fig. 3, sacrificial oxide layer [0028]) on said substrate including said 
electrode and said support column (Fig. 3); 

forming an opening at a portion of said layer that reaches said electrode; (In Fig. 4, 
exposed upper surfaces 24 are formed on each electrode/pedestal/support-column 18) 
forming a beam on said layer and said electrode (Fig. 5, a layer/beam 26, [0030], is 
formed on the electrodes/pedestals 18; see also fig 7 showing the "beam" after the 
sacrificial layer 22 has been removed); 

and removing said layer such that said beam hangs over said support column 
providing space therebetween and contacts said electrode (fig 7 shows the "beam" 
after the sacrificial layer 22 has been removed, [0033]; And there is shown a space 
between the beam/layer 28 and support-columns/electrodes/pedestals 18; this "space" is 
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also between the layer 28 and the electrode 20; The beam/layer 28 is also shown 
contacting the electrode/pedestals 18). 



Regarding claim 8, Ma teaches a method of manufacturing a MEMS resonator 
[0026], comprising the steps of: 

forming an electrode (Fig. 1 and 2, conductive layer 16 becomes the pedestals/columns 
18 and electrode 20, [0026] ,the pedestals are also electrodes because they are conductive 
and connected to the beam/electrode 28, as shown in Fig. 8 [0036]; In this case, only the 
electrode/pedestal 1 8 on the left, will be considered as "an electrode") on a substrate 
(Fig. 1 and 2, the substrate comprises layers 10, 12 and 14, [0026]); 
forming a layer (Fig. 3, sacrificial oxide layer [0028]) on said substrate including said 
electrode (Fig. 3); 

selectively forming a first opening having a depth not to reach said substrate at a 
portion of said layer (In Fig. 4 shows a first exposed upper surface 24, on the right) 
where a support column can be formed (Fig. 5 shows layer 26, [0030], which fills in 
the first exposed upper surface 24, on the right, and creates an unlabeled support column) 
and a second opening at another portion of said layer that reaches said electrode 
(Fig. 4, exposed upper surface 24, on the left, col. 3, line 35, is formed that reaches the 
pedestal/electrode 18 on the left, see [0026] and [0038]); 

forming a beam on said layer and said electrode (Fig. 5, a beam/layer 26 is formed on 
the sacrificial layer 22 and on the electrode/pedestal 18 on the left, [0030]) and forming 
inside said opening the support column integrated with said beam (Fig. 5 shows layer 
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26, [0030], which fills in the first exposed upper surface 24, on the right, and creates an 
unlabeled support column); 

and removing said layer (fig 7 shows the "beam" after the sacrificial layer 22 has been 
removed, [0033]). 

Allowable Subject Matter 

8. Claim 6 is allowed. Regarding claim 6, Ma fails to teach a method of 
manufacturing a MEMs resonator with the step of selectively forming an opening 
that reaches said substrate at a portion of said layer where a support column is 
to be formed. 

Response to Arguments 

9. Applicant's arguments with respect to claims 1 , 3, 5, 9, 1 1 , and 1 3 is that 
Nguyen fails to teach a beam formed over electrodes and a support column 
provided between the substrate and the beam. 

However, Fig. 5a clearly shows resonators 1 and 2, which are "beam 
resonators," col. 9, line 9. Each resonator has a beam, supported by anchors 18 
which are formed on the substrate, and includes electrodes 20, 22, 24, and 26 
between the substrate and the beam resonators 1 and 2. 

With regards to the support columns, Fig. 5a also teaches resonators 1 
and 2 each having two anchors/support-columns 18, col. 9, line 10, at opposite 
ends of their respective beams. And these anchors/columns are between the 
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beam and the substrate, col. 9, lines 7-12. Furthermore, beam 19 is also a 
support column because it is shaped like a column and provides mechanical 
support and coupling between the beams. 

Applicant's arguments with respect to claims 7 and 8 have been 
considered but are moot in view of the new ground(s) of rejection. 

Conclusion 

1 0. Any response to this Office Action should be faxed to (571 ) 273-8300 or 
mailed to: 

Commissioner for Patents, 

P.O. Box 1450 
Alexandria, VA 22313-1450 

Hand-Delivered responses should be brought to 

Customer Service Window 
Randolph Building 
401 Dulany Street 
Alexandria, VA 22314 

1 1 . Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Eric Hamill, whose telephone number is (571) 
270-1802. The examiner can normally be reached Mon-Fri from 7:30-5:00. 
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If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Bob Pascal, can be reached at (571) 272-1769. The fax 
phone number for the organization where this application or proceeding is 
assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published application may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished application is available through Private 
PAIR only. For more information about the PAIR system, see h Up ^/pair- 
direct. uspto.qov . Should you have question on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). 

Eric Hamill 

Patent Examiner Art Unit 2817 
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